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Abstract
The objective of this study was to analyze the management and use of organic solid waste through 
generation rates by type of waste in the sodas of the Campus Omar Dengo of the National University of 
Costa Rica. 
The raw and cooked residues were collected in five sodas, weighed and based on this data, daily waste 
generation rates were calculated. In addition, a survey was conducted in order to determine the perception 
of users about this problem. 
It was evidenced that the amount of waste varied significantly during the sampling period and it varies in 
each soda. Social aspects, as well as quality and proximity, induce greater user assistance; therefore, the 
generation of waste is increased. It is concluded that it is necessary deeper studies that allow the reduction 
of waste, as well as the awareness of the users of the sodas.
Keywords: Organic waste; Generation; Sodas; Management; Waste.
Resumen
El objetivo de este estudio fue analizar la gestión y el aprovechamiento de los residuos sólidos orgánicos 
mediante tasas de generación, por tipo de residuos, en las sodas del Campus Omar Dengo. Se realizó la 
recolección de los residuos crudos y cocinados en cinco sodas, se pesaron y con base en estos datos se 
calculó la tasa de generación diaria de estos. Además, se realizó una encuesta con el fin de determinar 
la percepción de los usuarios sobre esta problemática. Se evidenció que la cantidad de residuos fluctuó 
significativamente durante el periodo de muestreo y en cada uno de los establecimientos. Los aspectos 
Julian Rojas-Vargas, Yanory Monge-Fernández y Andrea Herrera-Araya.
Artículo protegido por licencia Creative Commons: BY-NC-ND / Protected by Creative Commons: BY-NC-ND
Uniciencia es una revista de acceso abierto/ Uniciencia is an Open Access Journal.
ISSN Electrónico: 2215-3470
DOI: http://dx.doi.org/10.15359/ru.34-1.4
U
N
IC
IEN
C
IA
 Vol. 34, N
°. 1, pp. 60-73. Enero-Junio, 2020 • U
RL: w
w
w.revistas.una.ac.cr/uniciencia • C
orreo electrónico: revistauniciencia@
una.cr
61
sociales, así como la calidad y cercanía inducen a mayor asistencia de los consumidores; por lo tanto, se 
incrementa la generación de residuos. Se concluye la necesidad de estudios más profundos que permitan 
la reducción de desperdicios, así como la concientización de los usuarios. 
Palabras clave: residuos; generación; sodas; gestión; desperdicios
Resumo
O objetivo deste estudo foi analisar a gestão e aproveitamento dos resíduos sólidos orgânicos através de 
taxas de geração, por tipo de resíduo, nas cantinas do Campus Omar Dengo. Foi realizada a coleta dos 
resíduos crus e cozidos em cinco cantinas, a pesagem e, com base nesses dados, calculada a taxa de 
geração diária. Além disso, foi feita uma pesquisa para determinar a percepção dos usuários sobre esse 
problema. Tornou-se evidente que a quantidade de resíduos flutuou significativamente durante o período 
de amostragem e em cada um dos estabelecimentos. Os aspectos sociais, assim como a qualidade e a 
proximidade induzem a uma maior assistência dos consumidores; aumentando, assim, a geração de 
resíduos. Chega-se à conclusão da necessidade de estudos mais aprofundados que permitam a redução de 
desperdícios, bem como a conscientização dos usuários.
Palavras-chave: resíduos; geração; cantina; gestão; desperdícios
Foreword
From the industrial revolution in the ear-ly nineteenth century, society started to develop consumer habits with a mass 
production of objects and food that over time 
have generated excessive overexploitation of 
natural resources, as well as serious problems 
of environmental pollution (Flores, 2015). In 
addition, the inefficient waste management 
system done by people and institutions has 
led to a bad disposition of them, for example, 
in bodies of water, where people contami-
nate this resource and affect its ecosystem, 
or in open waste dumps that attracts animals, 
vectors of diseases and bad odors. All this is 
causing a series of environmental and public 
health problems (Del Angel, 2017).
Ordinary solid waste is the domes-
tic waste or the one generated from related 
establishments, with the exception of those 
that are identified as dangerous and specially 
managed waste (Rojas & Bogantes, 2018). 
Ordinary waste includes organic solid waste, 
which is the one that presents a microbio-
logical biodegradation in a period of at least 
six weeks at humidity greater than 55%, and 
that can be classified as raw biodegradable 
waste (fruit and vegetable peels), and cooked 
biodegradable waste (remains of prepared 
foods) (Chavarría et al., 2015).
Among the environmental problems 
caused by the generation of solid organic 
waste in houses and food industries are the 
generation of methane gas (CH4) and car-
bon dioxide (CO2). These are greenhouse 
gases that are contributing significantly to 
global warming (Calles, 2015). According 
to the inventory of greenhouse gas emis-
sions in 2012, 70,200 tons of methane gas is 
generated in our country as a result of solid 
waste that is sent to landfills. And around 
4.4% of emissions in Costa Rica are due to 
solid waste, a percentage higher than the 
global average of 3.6% (Herrera, Rojas & 
Anchía, 2018). According to FAO data for 
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2007, there was a footprint of 3,300 million 
tons of CO2 due to food waste (FAO, 2016).
On the other hand, approximately 
4,000 tons of solid waste are generated per 
day in the country and about 1.1 kg of solid 
waste per day per person are generated in 
urban areas whose population is constantly 
growing (Herrera, Rojas & Anchía, 2018). 
In addition to this, in rural areas less than 
50% of solid waste is collected in trucks 
and transported to recycling centers while 
the rest are deposited in garbage dumps or 
receive an inadequate disposal. Added to 
this, in the large metropolitan area, 53% of 
the disposal sites are garbage dumps, a sit-
uation that generates a great problem since 
it is exceeding the capacity to process waste 
and causing important effects on the envi-
ronment (Gaviria & Soto, 2007).
The high overexploitation of natural 
resources and the increase of the world pop-
ulation have led to a greater generation of 
these residues and therefore to greater loss 
and waste of food throughout the entire food 
chain. Currently, 1.3 billion tons of food are 
lost per year worldwide, which corresponds 
to almost one third part of the world pro-
duction (ONU, 2016). The loss and waste of 
food is variable throughout the production 
process since it is harvested, transported, 
sold and even consumed. The lack of social 
conscience regarding the origin of the food 
and everything that implies its final disposal 
makes it increasingly necessary to generate 
measures that avoid loss and waste to the 
most (Lipinski, Hanson, Lomax, Kitinoja, 
Waite & Searchinger, 2013).
This problem has been increasing in 
the last decade and must be addressed in 
a timely manner by various entities imple-
menting more efficient food management 
systems, and in food establishments moni-
tor the correct use of food according to the 
type of operation, both in the winery area, 
in the food preparation area or in the food 
for consumption (Costa Rican Reduction 
and PDA, 2017). Know which foods are be-
ing discarded and why, allows to implement 
solutions in order to minimize this problem, 
thus making an efficient management of 
resources (CIDETI, 2017; Costa Rican Re-
duction and PDA, 2017).
An aspect that is important to indicate 
is that the final consumer is the one that gen-
erates the conscious action of wasting food 
or not, an action that unfortunately generates 
social inequality in the countries. On the one 
hand there are industrialized or developing 
sites with greater access to food, but where 
they are being wasted, while there are other 
places where the lack of food and access is 
causing a food crisis with consequent prob-
lems of malnutrition, hunger and even death 
(Lucifero, 2016). That is why it becomes a 
social problem that has to be intervened in or-
der to minimize these actions, mainly carry-
ing out a process of raising awareness among 
the citizens regarding waste management, in 
addition, creating an awareness environmen-
tal and social that prevents the uncontrolled 
generation of them (Gustavsson et al., 2012).
The objective of this study was to 
analyze the management, use and reduc-
tion of organic solid waste during the period 
2013-2016 at the National University of 
Costa Rica through the determination of ge-
neration rates by type of organic waste and 
rates of reduction of food waste in sodas of 
the Omar Dengo Campus.
Methodology
Description of the sites
The study was conducted at the Omar 
Dengo Campus of the National University of 
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Costa Rica, collecting information of organic 
solid waste generated in five sodas. The study 
was conducted within the period 2013-2016. 
Collection and processing of waste
In each soda, two labeled containers 
were established, one for raw organic waste 
containing vegetable and fruit peel waste, 
and another labeled container for cooked 
organic waste that corresponds to the waste 
of the day's dish made by the visitors of the 
sodas as well as waste of the kitchen.
This usable waste was collected on 
weekdays from Monday to Friday in the 
months of February to June and from August 
to November of the period 2013-2016, be-
tween two and three o'clock in the afternoon, 
by officials of the UNA Campus Sostenible 
program in trucks of the institution. The con-
tainers were collected every day and two more 
spare containers were deposited for their use 
and collection the next day and so on.
The usable waste was transferred 
to the collection center of the university, 
where they were processed, noting on the 
form specifications such as date, time of 
collection, place or soda of origin (identi-
fied as Soda 1, Soda 2, Soda 3, Soda 4 and 
soda 5), the weight of each type of waste by 
means of a scale Ocony model TI500, the 
total weight adding raw and cooked and if 
necessary some observations.
Later, the raw organic waste was de-
posited on a blanket or plastic in an open 
area in order to eliminate the greatest 
amount of water from these residues. Then 
they were crushed with the cheaper ma-
chine brand BRIGGS & STRATTON 8.5 
HP later deposited in 3 rotary composting 
machines brand Jora Form, model JK400, 
with capacity of 85 Kg/week located in the 
Institutional Collection Center for the future 
generation of organic fertilizer or compost. 
The cooked organic waste is sent to the San-
ta Lucia Farm of the School of Agricultural 
Sciences of the National University for its 
use in the food of porcine animals.
It should be noted that in the soda of 
the Faculty of Agricultural Sciences, har-
vesting was not carried out in the periods 
2013-2014, in the soda of the Faculty of 
biology the collection was not carried out in 
the periods 2014-2015.
Application of surveys
In order to know what the perception of 
the users of the soda´s service at the university 
is, 71 surveys were applied in the five sodas. 
Of the total of the surveys applied, 37 were 
answered by men and 34 by women with av-
erage ages between 19 and 22 years.
The survey consisted of 13 questions 
with aspects such as: the frequency of visi-
tation to the sodas of the campus, reasons 
for which they frequent them, quality of the 
food, and opinion on the size of the portions, 
as well as generation and opinion regarding 
the food waste.
Analysis of the information
The data were grouped by soda in 
months and years, used to generate compa-
rison graphs of the daily generation rate of 
these residues was calculated using formula 
number 1, according to the days of collec-
tion in each of the sodas of the campus.
Gr= (A/D) (Gaviria & Soto, 2007). (1)
Where:
Gr= Daily generation rate
A=Amount of waste (kg)
zD= Number of days of waste 
collection
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In addition, the solid waste generation 
rate per day was calculated with respect to 
the percentage of user visits only for sodas 
1 and 2 in 2014, due to the fact that only 
these two sodas have waste data cooked in 
that year, in which a study was carried out 
by the UNA Campus Sostenible program to 
see the percentage of visits to the different 
sodas of the campus.
For the calculation of this generation 
rate, the number of visits made to the sodas 
was used, taking as a base the quantity of 
sales of main dishes sold (lunches). These 
data were collected for two weeks of sam-
pling, however, for purposes of this work 
the average number of visitors per day was 
calculated for their use in the calculation of 
rates of generation of organic waste cooked 
per visitor in the mentioned sodas. 
On the other hand, the dish residue of 
cooked waste generated per dish was measu-
red for 2014 in the sodas 1 and 2 in order to 
determine the percentage of waste per dish 
served, for this formula number 2 was used:
% Dr= (Ac/680g) * 100 (2)
Where:
% Dr= % Dish residue
Ac= Amount of cooked residue (g)
The 680g correspond to the approxi-
mate weight of the plate established in the 
National University.
Due to the data follow a normal dis-
tribution according to the Shapiro-Wilk 
test, it was determined whether or not there 
are significant differences between the data 
obtained from organic waste both raw and 
cooked in the different sodas, and in the 
different sampled years, as well as the ge-
neration rates through the statistical T test, 
which was use through the statistical pro-
gram RStudio 4.6 version.
Results and Discussion 
The amount of total organic waste co-
llected per year varied significantly during 
the sampling period (T = 15.913, gl = 3, 
p-value = 0.00054), with an increase in the 
generation of this waste for the year 2016 
(with 19 198.20 kg/year) compared to 2013 
where 14,306.90 kg/year was generated. 
There was also a significant variation in the 
amount of waste per soda (T = 3.8201, g.l 
= 4, p-value = 0.0188), being soda 2, which 
has generated the greatest amount of orga-
nic waste throughout this sampling period 
with 26 916.10 kg/year (Table 1).
Table 1
Total organic waste per soda during the period 2013-2016.
Soda 2013 (kg/year) 2014 (kg/ year) 2015 (kg/ year) 2016 (kg/ year) TOTAL (kg)
Soda 1 4,980.50 7,137.50 2,972.30 2,659.20 22,611.00
Soda 2 6,840.50 7,313.00 5,368.10 5,501.50 26,916.10
Soda 3 NC 3,197.80 3,836.50 3,531.00 10,565.30
Soda 4 2,486.40 NC NC 3,885.00 8,300.40
Soda 5 NC NC 3,807.50 3,621.50 10,142.50
Total (kg) 14,306.90 17,648.30 15,984.40 19,198.20
NC: It was not collected in that year
Note: Research's own source
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This variation in the amount of organic 
waste generated over the years can be due to 
several factors. One of them is the increase 
of the university population in the Omar 
Dengo Campus, which went from 15.548 
students in 2013 to 16,298 students in 2016 
(Table 2). The generation of waste increases 
the greater the population, because there is a 
larger demand in the preparation of food and 
also greater waste of cooked waste by users 
(Fernández, 2005). In addition, the increase 
in technologies may represent a bigger gen-
eration of new products and new foods that 
ultimately end up being an important waste 
(Vargas, Alvarado, López & Cisneros, 2015).
According to Contreras (1995), there 
are many factors that determine what peo-
ple want to eat or why they choose certain 
foods, from simple as sensitive aspects of 
the quality of food to social issues, such as 
attraction to the place due to the influence 
of people. This is why the Soda 2, despite 
not being the biggest soda of the university, 
is the one most frequented by students due 
to its high quality in the preparation of the 
food that makes it highly attractive. Howe-
ver, it has also one of the greatest amount of 
waste generated by its visits.
Table 2 
Per capita rate of waste generation on the Omar Dengo campus
Omar Dengo Campus Year2014 2015 2016
Number of Regular Students 12,842 12,833 11,769
Days of recollection per year 89 144 145
Organic waste per year (kg) 14,306 15,702 19,198
Daily rate 160 109 132
Rate per capita kg/per/day 0.0125 0.0085 0.0112
Note: Research's own source
Specifically in terms of the genera-
tion of crude type organic waste, a total of 
11,080.20 kg was obtained in the entire pe-
riod 2013-2016, with some differences be-
tween the sodas of the campus, in a signif-
icant manner (T = 4 , 2303, gl = 4, p-value 
= 0.0134), as in the different sampling years 
(T = 20,589, gl = 3, p-value = 0.0002). A 
tendency of decrease of these residues can 
be observed mainly in Soda 1 that went 
from 3,734.5 kg in 2013 to 2,087.0 kg in 
2016 (Figure 1).
Regarding the generation of cooked 
organic waste, which is a very important 
part of this study since it is exclusively due 
to the waste of food by the users of the so-
das, it was found that there are no signifi-
cant differences between the sodas during 
the period sampling (T = 2.6458, gl = 4, 
p-value = 0.0572), but there was a differen-
ce in the sampling years (T = 6.0141, gl = 3, 
p-value = 0.0092). Soda 2 generated the lar-
gest amount of this waste compared to the 
other sodas. Soda 1 shows a strong tenden-
cy to decrease the generation of this waste, 
going from 1,245.5 kg in 2013 to 572.2 kg 
in 2016 (Figure 2).
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Figure 1
Raw organic waste generated during the 2013-2016 period in the different sodas of the 
Omar Dengo Campus.
Note: Research's own source
 
Figure 2
Cooked organic waste generated during the 2013-2016 period in the different sodas of the 
Omar Dengo Campus.
Note: Research's own source
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Soda 1 shows a decrease in the gen-
eration of both raw and cooked waste over 
time. There are small practices that sodas 
can choose to generate less waste and those 
are applied by this soda. For example, a 
better use of the husks, cooking the whole 
vegetables so less raw waste is generated or 
calculating the appropriate size of the por-
tions so that it does not generate as much 
waste of cooked waste (Red Costarricense 
para la disminución y PDA, 2017) .
An aspect that must be taken into ac-
count in this study is that there are periods 
where there was a change in the adminis-
tration and movement of personnel in some 
sodas. Therefore, the commitment on the 
part of the administrators in collecting the 
raw and cooked waste to send them to the 
collection center is not always the same. For 
example, in Soda 5 there was a change of 
administration in 2013 and waste was not 
delivered until 2015 (which is why there are 
gaps in the data table).
Also, in Soda 4 a change of admin-
istration was made in 2014, and they did 
not participate in the program until 2016, 
where SISAUNA stipulated the directive 
that all sodas must deliver their waste to 
UNA Campus Sostenible. All this leads to 
the differences obtained within the sodas 
and in the different sampling years, since 
the collection or proportion of days collect-
ed and generation of data is not equal for all 
the sodas and throughout the years, this due 
to different logistics or external factors such 
as street closure, lack of access to sodas in 
some moments, holidays in the institution, 
among others.
Soda 2 generates the largest amount 
of cooked organic waste. This may be due 
to several reasons, among the most import-
ant are: the food is not pleasant for the user, 
that it is a dish with more food than the 
person needs to fill or satiate their hunger, 
and/or poor preparation of food discourages 
the person from consuming them (Cuevas, 
2004). However, another point to take into 
account is that this soda is one of the most 
visited, this means that more users generate 
more waste and therefore an increase in the 
problem of food waste (Vargas et al., 2015).
On the other hand, the calculation 
of generation rates for these wastes took 
into account the collection days for each 
soda and year, with an average of 67 days 
in 2013; 177.33 days for 2014; 179.5 days 
in 2015 and 145.4 days for 2016. Due to 
special situations that prevented the collec-
tion of waste, for example, a closed street 
that prevents access to a certain area of  the 
university, non-school days among others. 
It should be noted that since 2013, the col-
lection of waste becomes more arduous, re-
maining until 2016.
Based on the above and on the amount 
of waste, it was found that there are signifi-
cant differences in the rates of generation of 
total organic waste in the period 2013-2016 
between the different collection years (T 
= 5.4211, gl = 3, p -value = 0.03238) and 
in each soda (T = 8.8502, gl = 4, p-value 
= 0.00009). It is noticeable that Soda 2 ob-
tained a higher generation rate in the years 
2013 (46.85 kg/day) to 2016 (41.68 kg/day) 
(Table 3).
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An average generation rate of 48.53 
kg/day was obtained throughout the sam-
pling period. This data can be comparable to 
that obtained by Arguedas (2017), where the 
daily generation rate obtained was 158.83 
kg/day, an extremely high value compared 
to those obtained in our study, however, the 
number of people who consume the dish of 
the day in this soda is considerably higher, 
so more waste generation was expected.
Regarding the specific generation 
rates for each type of waste, Soda 2 had a 
decrease in the generation rate of raw waste 
from 19.30 kg/day in 2013 to 14.58 kg/day 
in 2015, and for the cooked waste it went 
from 27.55 kg/day in 2013 to 14.75 kg/day 
in 2015. However, in 2016 there is an in-
crease in both organic and cooked waste in 
this soda that generates an alarm respect to 
the generation of waste in that year compa-
red to the other years, in addition, there is a 
higher rate of generation of crude waste in 
this soda (Figure 3). 
Table 3
Total organic waste generation rates per soda during the period 2013-2016.
Soda 2013 (kg/ day) 2014 (kg/ day) 2015 (kg/ day) 2016 (kg/ day)
Soda 1 33.42 40.10 16.07 16.31
Soda 2 46.85 41.32 29.33 41.68
Soda 3 NC NC 21.31 23.70
Soda 4 22.81 NC NC 26.07
Soda 5 NC NC 22.40 27.03
Average (kg/ day) 34.36 40.71 22.28 26.96
NC: It was not collected in that year
Note: Research's own source
Figure 3
Rates of generation of organic waste raw and cooked by soda during the period 2013-2016.
Note: Research's own source
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In the case of the rates of generation 
of organic waste cooked by visitor during 
2014, and corresponding to food waste, a 
generation of 0.106 kg of cooked waste/
day/visitor was obtained for this same soda 
for a sample of 224 users, while for Soda 1, 
the generation rate was 0.046 kg of cooked 
waste/day/ visitor for a sample of 471 users.
Sodas 1 and 2 present a higher gener-
ation rate related to the amount of visits or 
users resulting from a specific preference. 
According to León and Collantes (2015), 
the main reason why people select a food 
site is the taste or quality of the food, fol-
lowed by the service offered and then the 
proximity to the place. In Soda 2 there is a 
high level of visitation, possibly due to the 
quality of the food, however, this is the soda 
that generates the most waste generated. 
Soda 1 is visited mainly because of 
its proximity to the Faculties of Philoso-
phy and Letters, Social Sciences, General 
Studies Center and administrative build-
ings, which are highly staffed. However, in 
spite of being highly visited, it is the soda in 
which it is evidence a clear decrease in the 
generation of waste over time. This may be 
due to a greater interest of the staff, specific 
practices or better controls in the portions, 
knowledge of the preferences or tastes of 
the users among many other aspects that can 
lead to being more visited sites than others 
(Carretero, 2016).
According to the above, there is a 
need to apply more specific methodologies 
to determine which area of the soda should 
be improved in order to avoid waste or loss 
of food to a minimum. According to (Red 
Costarricense para la disminución y PDA, 
2017), it is necessary to analyze the areas 
where the greatest loss or waste of food is 
occurring, either in the part of the ware-
houses where food is stored and due to dam-
age/expiration are discarded as raw waste, 
or in the part of preparation of food where 
for some reason as to the quality of the food 
or bad cooking processes cannot be served, 
or finally in the part of dishes served whose 
proportion of waste varies between 29 and 
81% of the entire production process. This 
data should generate awareness in the peo-
ple who visit these food centers.
On the other hand, the surveys eval-
uated indicate that out of 71 people 67 reg-
ularly attend the sodas, 43 people do so be-
cause of their proximity to their faculties or 
classrooms, followed by the quality of the 
food (20 people). 55 people indicate that 
food has good quality and 12 that food has 
poor quality due to bad taste, it is not fresh, 
because of the texture of the food is not ade-
quate, among others. One of the aspects that 
is striking is that most people think that in 
Soda 2 the size of the portions is adequate, 
however it is evident that in this soda more 
cooked waste is generated, which is why the 
reasons for applying strategies and concrete 
solutions.
Regarding whether they have left re-
sidues on the plate, 28 people indicated yes 
and 35 no, being Soda 1 where they have 
left most food, mainly due to the bad tas-
te of the food (Figure 4). Regarding if they 
consider that the waste of food is a problem 
that must be given importance, survey said 
that 61 people indicate that it is, 4 that is 
not and 2 people did not comment, which 
indicates that for most people it is a serious 
problem of great importance and that requi-
res paying attention.
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On the other hand, the reduction rate 
obtained for Soda 2 was 15.6% which indi-
cates that users are wasting around 15.6% of 
the dish served, while in Soda 1 the reduc-
tion rate was 6.8% of the dish served. This 
indicates that Soda 2 has the largest percent-
age of the food in the dish wasted, so spe-
cific studies must be carried out to find the 
reasons why more waste is being generated 
in this soda. Strategies such as reducing the 
size of the portions and sensitizing the pop-
ulation about avoiding the waste of food.
In the study of Ruiz (2012) the gen-
eration of waste is analyzed according to 
the number of people who consume those 
foods, the generation rate per person was 
0.33 kg/day/ visitor taking into account 
10,000 students in four months of sampling. 
These data are superior to those obtained 
in the Omar Dengo Campus (0.106 kg/day/
visitor of 224 students in one of the sodas 
and 0.046 kg/day/visitor of 471 students in 
another soda).
However, it should be noted that our 
sampling was carried out in one year. In an-
other university in Mexico, the UNAM, a 
generation rate per person of 0.11 kg/per-
son was obtained, quite similar to that ob-
tained in Soda 2 in our sampling. While in 
the UABC, 0.05 kg/person was obtained, 
quite similar to that found in Soda 1 of our 
study. Although the number of users in the 
sodas of these universities are different, the 
same tendency to generate food waste is 
observed, the behavior of people must also 
be taken into account in order to avoid this 
problem. Many times parts of the food are 
discarded due to the aesthetics or prefer-
ences of the person, due importance is not 
given to the food, the nutritional importance 
of it is not measured, or even discarded by 
diets or myths (Carretero, 2016).
Although there is a generalized de-
crease of cooked residues in the different 
sodas of the campus over the years, the 
presence of a program for the collection 
Figure 4
Number of people who have left food on the plate
Note: Research's own source
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of this waste in the University should be 
highlighted, which recollects almost 100% 
of the organic residues of all the sodas of 
the campus, giving them a management to 
avoid them being moved to sanitary land-
fills, protecting the environment from the 
production of greenhouse gases and other 
effects. In other universities this does not 
happen, in the United States, for example, 
according to Vargas et al. (2015) only 45% 
of all their universities process their organic 
food waste while 65% do not. On the other 
hand, in Mexico, universities are propos-
ing to comply with the waste management 
process, conducting research and proposing 
concrete plans. The Technological Univer-
sity of Salamanca, determined that 72% of 
the waste generated in the campus has the 
potential to be composted, which is why 
they want to implement a solid waste man-
agement system and avoid that these are 
transferred to landfills (Vargas et al., 2015).
The main goal of the UNA Campus 
Sostenible program is to achieve an ade-
quate management of solid waste in order 
to improve the environmental quality of 
the institution. However, the culture of stu-
dents in universities directly influences the 
degree of generation of waste. It requires a 
change in the culture of the people, if there 
is no adequate environmental education and 
awareness of the social problems involved 
in the generation of waste, it is difficult to 
minimize and eradicate this problem. Also, 
as already mentioned above, produce food 
and prepare it has an associated economic 
cost, so an economic loss can occur. In ad-
dition, the contrasts that exist in the access 
to food in highly developed and underde-
veloped countries increases poverty and so-
cial inequality and that is generating hunger 
problems in many countries. (UNESCO & 
UNEP, 2015).
The food waste should be measured 
in a more profound way, with already es-
tablished methodologies that allow deter-
mining what the causes are of food waste, 
where the problem is and what aspect 
should be given the most attention. All of 
this in order to identify possible solutions 
to this problem, for example, a better and 
effective handling of food, more control in 
the process of buying and storing products, 
new and better cooling or cooking systems, 
or from the point of view of the user, with 
more accurate portions, better taste of the 
food, customer service among many others 
(Red Costarricense para la disminución y 
PDA, 2017).
In addition, it must be taken into ac-
count that producing food requires the 
investment of energy, natural resources, 
human hand, money, time, among many 
others in order to produce it from the fields, 
transport it to sale sites, sell it and consu-
me it (Carretero, 2016). This is why people 
should pay attention to waste management 
and raise awareness in order to make the 
process as efficient as possible.
Conclusions 
The results obtained indicate varia-
tions in the rate of generation of waste in 
each soda and over the years. Aspects in the 
management and use of food in the kitchen 
by chefs and dealers is necessary to control 
the generation of raw organic waste. For 
example, some measures such as the use of 
some husks that can be consumed as vegeta-
ble garnishes of some foods would decrease 
this type of residue in each soda.
On the other hand, the rate of gener-
ation of cooked organic waste, which con-
stitutes waste generated by users, must be 
managed through the implementation of 
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improvement actions in each of the sodas to 
minimize food waste. For example, the cre-
ation of awareness campaigns on the issue 
of food waste, in addition to greater study 
and control by the sodas in the calculation 
of the portions cooked and served, which as 
indicated in the results the amount of User 
visitation in the sodas is related to the gen-
eration of this waste so for sodas it should 
be important to know as much as possible 
which is the population that visits them and 
how to control their food production.
At the National University, continu-
ous work is being carried out on the manage-
ment and use of the organic solid waste gen-
erated by the Omar Dengo Campus sodas 
from an innovative perspective that encour-
ages the use of technology to improve the 
efficiency of the organic harvesting process. 
The daily generation rates found through-
out these years have a tendency to decrease 
from 2013 that began the formal collection 
to 2016, which is part of the proposed ob-
jectives to prevent waste being taken to a 
landfill and thus reduce the environmental 
impact, encouraging circular economies.
However, the generation of organic 
waste must be addressed in different ways 
since it is a dynamic system that is constant-
ly changing personnel, periods of recess, 
generational and dietary changes, techno-
logical advances, modification of manage-
ment systems and also in the legislation
Regarding the reduction of this waste, 
work should be done on the issue of aware-
ness both for the population of university 
users and for the staff of the sodas. So, it is 
worked in a campaign to educate and sen-
sitize the population on the issue of Food 
Loss and Waste, and that can be quantified 
with specific methodologies. In this way 
you can know exactly what the reduction of 
food waste is. 
Bibliographic references
Arguedas, M. (2017). Presentación medición de pér-
dida de desperdicios de alimentos. EARTH 
University.
Calles, J. (2015). Los costos sociales de la contami-
nación hídrica en la microcuenca del río Las 
Cañas. Entorno, (59), 123-141. doi: https://
doi.org/10.5377/entorno.v0i59.6232 
Carretero, G. A. (2016). ¿Desechados por “feos”? 
Nueva plataforma Europea contra las pérdi-
das y el desperdicio de alimentos. CESCO 
Magazine on Consumer Law, 20, 110-133. 
Retrieved: https://revista.uclm.es/index.php/
cesco/article/view/1250
Chavarría, S. F., Gamboa, V. R., Garita, S. N., Rojas, 
V. J., Benavidez, R. D., & Mora, B. J. (2015). 
Manual de buenas prácticas ambientales en 
los servicios de alimentación de la Univer-
sidad Nacional. Heredia, Costa Rica: UNA 
Campus Sostenible. Retrieved: http://www.
documentos.una.ac.cr/bitstream/handle/
unadocs/4894/Manual%20Buenas%20Pr%-
C3%A1cticas%20Ambientales%20en%20
los%20Servicios%20de%20Alimentaci%-
C3%B3n%20de%20la%20Universidad%20
Nacional.pdf?sequence=1 
Center for Research on Economic Development, 
Territory and Institutions (CIDETI). (2017). 
Diseño metodológico para la estimación del 
desperdicio de alimentos en la Argentina en 
las etapas de distribución y comercio mino-
rista y consumo del hogar. United Nations 
Organization for Food and Agriculture. Bue-
nos Aires, Argentina. Retrieved: http://www.
fao.org/3/a-i7152s.pdf 
Contreras, J. (1995). Alimentación y cultura: necesi-
dades, gustos y costumbres. Barcelona, Espa-
ña: Ediciones Universitat Barcelona. 
Cuevas, F. (2004). Control de costos y gastos en 
los restaurantes. Balderas, México: Limusa 
Editorial. 
Del Angel, S.M. (2017). Propuesta para el Manejo 
Integral de los Residuos Sólidos Urbanos y de 
Manejo Especial en una Institución de Edu-
cación Superior. Ibero-American Journal of 
Academic Production and Educational Ma-
nagement, 4(7), 1-19. Retrieved: http://pag.
org.mx/index.php/PAG/article/view/671
FAO (Organización de las Naciones Unidas para 
la Alimentación y la Agricultura). (2016). 
Julian Rojas-Vargas, Yanory Monge-Fernández y Andrea Herrera-Araya.
Artículo protegido por licencia Creative Commons: BY-NC-ND / Protected by Creative Commons: BY-NC-ND
Uniciencia es una revista de acceso abierto/ Uniciencia is an Open Access Journal.
ISSN Electrónico: 2215-3470
DOI: http://dx.doi.org/10.15359/ru.34-1.4
U
N
IC
IEN
C
IA
 Vol. 34, N
°. 1, pp. 60-73. Enero-Junio, 2020 • U
RL: w
w
w.revistas.una.ac.cr/uniciencia • C
orreo electrónico: revistauniciencia@
una.cr
73
Management and use of organic solid waste during the period 2013−2016 at Universidad 
Nacional (Julian Rojas Vargas, Yanory Monge-Fernández, Andrea Herrera-Araya) in Uniciencia 
is protected by Attribution-NonCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND 3.0)
Pérdidas y Desperdicios de Alimentos en 
América Latina y el Caribe. Retrieved: www.
fao.org/publications 
Fernández, C. A. (2005). La gestión integral de los 
residuos sólidos urbanos en el desarrollo sos-
tenible local. Cuban Journal of Chemistry 
17(3), 35-39. Retrieved: http://www.redalyc.
org/pdf/4435/443543687013.pdf 
Flores, S.C. (2015). Diagnóstico sobre la disposi-
ción de los Residuos Sólidos Urbanos Ge-
nerados dentro de la Facultad de Sistemas. 
Universidad Autónoma de Coahuila. México: 
GRIN Editorial. 
Gaviria, M. L. & Soto, C. S. (2007). Situación de la 
Gestión de Residuos Sólidos en las Munici-
palidades en Costa Rica: Recolección, dispo-
sición y recuperación. Ongoing Technology, 
20(4), 3-7. Retrieved: http://revistas.tec.ac.cr/
index.php/tec_marcha/article/view/446 
Gustavsson, J., Cederberg, C., Sonesson, U., Otter-
dijk, R. & Meybeck, A. (2012). Pérdidas y 
desperdicio de alimentos en el mundo, alcan-
ce, causas y prevención. Rome, Italia: FAO. 
Retrieved: http://www.fao.org/3/a-i2697s.pdf 
Herrera, M. J., Rojas, M. J. & Anchía, L. D. (2018). 
Emisiones de gases efecto invernadero y 
contaminantes criterio derivados de diferen-
tes medidas de mitigación en la gestión de 
residuos sólidos urbanos del cantón de San 
José, Costa Rica. Journal of Environmen-
tal Sciences, 52(1), 94-109. doi: https://doi.
org/10.15359/rca.52-1.5 
León, A. E. & Collantes, C. J. (2015). Preferencias 
de servicios de comidas en los niveles socioe-
conómicos alto y medio alto de la Ciudad de 
Guayaquil. (Bachelor thesis). Universidad of 
Guayaquil, Ecuador. Retrieved: http://reposi-
torio.ug.edu.ec/handle/redug/12450 
Lipinski, B., Hanson, C., Lomax, J., Kitinoja, L., 
Waite, R. & Searchinger, T. (2013). Reducing 
food loss and waste. United States of Ame-
rica: World Resources Institute. Retrieved: 
https://wriorg.s3.amazonaws.com/s3fs-public/
reducing_food_loss_and_waste.pdf 
Lucifero, N. (2016). Food loss and waste in the EU 
law between sustainability of well-being and 
the implications on food system and on envi-
ronment. Agriculture and Agricultural Scien-
ce Procedia, 8, 282-289. Doi: https://doi.or-
g/10.1016/j.aaspro.2016.02.022 
Red Costarricense para la disminución y Pérdida de 
Desperdicios de Alimentos (PDA). (2017). 
Disminución de Pérdidas y desperdicios de 
alimentos. Guide for institutional measure-
ments and commercial kitchens. Tecnológico 
de Costa Rica, Costa Rica. 33p. 
Rojas-Vargas, J., & Bogantes, J. (2018). Cuantifica-
ción y caracterización de los residuos sóli-
dos ordinarios de la Universidad Nacional de 
Costa Rica, dispuestos en rellenos sanitarios. 
Uniciencia, 32(2), 57-69. doi: https://doi.
org/10.15359/ru.32-2.4 
Ruiz, M. M. (2012). Caracterización de residuos sóli-
dos en la Universidad Iberoamericana, Mexico 
City. International Journal of Environmen-
tal Pollution, 28(1), 93-97. Retrieved: http://
www.scielo.org.mx/scielo.php?script=sci_art-
text&pid=S0188-49992012000100008 
ONU (United Nations Organization). (2016). Pérdida 
y desperdicios de alimentos en América Latina 
y el Caribe. Bulletin 3: FAO. Retrieved: http://
www.fao.org/3/a-i7248s.pdf 
United Nations Educational, Scientific and Cultu-
ral Organization & United Nations Envi-
ronment Program. (2015). Jóvenes por el 
Cambio Biodiversidad y Estilos de Vida. 
Geneva, Switzerland; UNESCO-UNEP. 
Retrieved: http://unesdoc.unesco.org/ima-
ges/0023/002339/233963s.pdf 
Vargas, O., Alvarado, E., López, C. & Cisneros, V. 
(2015). Plan de manejo de residuos sólidos 
generados en la Universidad Tecnológica de 
Salamanca. Iberoamerican Journal of Science, 
2(5), 83-91. Retrieved: http://www.reibci.org/
publicados/2015/septiembre/1200106.pdf 
